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(21) 4836184/03 

(22) 07.06.90 
(46)23.04.93. Bio/i. N? 15 

(72) A.C.MepeaauKMfl. A.B.Oomwh, A.B.AxMa- 
Aees m <J>.C.MyxaMeTrapnnoB 

(56) naTeMT CUJA Nb 3191677. k/i. 166-14. 
ony6/iMK. 1965. 

ABTOpCKOe CBMAeTeflbCTBO CCCP 
Nf 1254137, k/i. E 21 B 29/10. 1982. 
(54) CnOCOB PEMOHTA 06CAflHblX K0- 
/IOHH 

(57) 14cnoiib30B8HHe: peMOHT yMacncoB c osa- 
raMM pa3pyujeHM« m a©4 > bkt8mm b cTeHKax 06- 
caAHbix kohohh. CyuiHOCTb M3o6peTeHMA: 
noA6wpaK)T uMnMHAPMMecxvift naTpy50K pac- 
seTHoro nepuMeTpa. aamhb xoTbporo 6o/ibiue 



BHyrpeHHero A^aMeTpa 2 peMOHTMpyeMoro 
ynacTKa o6caAHOw ko/iohmw, a AnnHa naipy6- 
ica 6o/ibiue a^whw MMTepBa/ia noBpexcAeHM*. 
npoM3BOAflT nonepeMHyio Ae4>opMaunio naT- 
py6xa no Bceft p/MHe ao noiepw ycTofcMMBO- 
ctm. 4>MKcauMio ero b 3tom nonoJKeHMM, cnycx 
b cicBaxMHy n ycTanoBKy b 30He nospeacAe- 
HMP nyieM 4>MxcaTopoB. flpn stom MaTepna/i 
naTpy6xa Bw6npaiOT no MOAyiw ynpyrocTM - 

E. KOTOpblfl Onp€Ae/l«K)T M3 COOTHOUJeMMR: 

1.4 P 



(h/R) 



Tv5 



, rAe P - KOHraxTHoe AaB/iemie 



naTpy6xa Ha cTeHKM o6caAnort ko/iohhu: h - 
TO/imwHa ctchxm naTpyGica; R - paAwyc BHyT- 

peHHetfl CTCMXM 06C3AH0A K0AOHHW. 4 HA. 
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H3o6peTeHne othocmtch k TexHonornw 
peMOHTHwx pa6oT b He<J>ieflo6uBaiomea "PO- 

MUUJ/ieHHOCTM, 3 MMeHHO. K CnOC063M /1MKBM* 

AauMH ysacncoB c osaraMM pa3pyiucHiifi m 
Ae^erraMM b CTeMKax o6c3ahux ko/iohh. 

Uenb M3o6peTGHMR — nosbiiueHMe 9<t><t>ex- 
tmbhoctm peMOHTHwx pa6oT m o6ecneMeHMe 
pa8HOMepHoro npuKanifl naTpy6xa no Bcefi 
ero /yiHHe k o6csahom koaohhc npn ynpome- 
hum npouecca ycTaHOBXM naTpy6xa aa cmct 

MCK/HOMeHMfl AOnOilHMTe/lbMOrO B03AeftCTBMfl 

Ha Hero. 

Ha 4>mi\ 1 M3o6pa>iceHO ycTpoftCTBO a/ih 
npMaeAeHMfl naipy6xa b cocToaHwe noiepn 

yCTOiftMMBOCTM: Hd <frMr. 2 t CeMCHMB A-A Ha 4>nr. 

1; Ha ^>wr. 3 - ceneHVie B-B na <t>Mi\ 1; Ha 4>wr. 
4 -r naipySox, aa<J>MKCMpoBaHH mm b cocto»hmm 
ncrrepw ycroflMMBocTM. 

. ycrpoftCTBO npMBeAeHMA narpyGxa 1 
b coCTOHHwe noTepw ycToitaMBOCTM - npoT«rw- 
Baioiuee ycrpoftCTBO - npeACTaB/weT co6oh 
KOHM^cxyK) onpaBxy 2 c 4>opMOo6pa3yioiUMM 
CTepxHCM 3 w po/imcaMM 4, 3aKpenneHHbiMM 
no AnHHe onpaBKM. Pojimkm 4 CB*3aH w c Mexa- 
HMHecxHM npHBOAOM 5, BpatAeHtie Ha koto putt 
nepeAaeTCB ABMraTeneM 6. Tlqcne npMBeae- 
hmh narpy6Ka b cocTOBHue noTepn ycTOftmiBO- 
ctm npw noMomn a^hhoto ycTpoftCTaa oh 
4>MKCwpyeTC5i b stom coctoahmm nocpeACTBOM 
<J)HKcaTopoa 7. coeAHHeHHux MexAy co6oft 
CTepxHBMH 8. ripkiBOA 5 npeacTaa/ifleT H3 ce- 
6s 3y6MaTyto nepeAasy c oahom seAymeft 9.m 

A8yMB BeAOMUMH UJGCTCpHIIMH 10. 11. BeAY~ 

maa mecTepHfl 9 ycTaHOB/ieHa Wa buxoahom 
Bany 12 ASMraTenfl 6; Ha s any 13 aepxHefl 
Be ao mo ft ujecrrepHMycTaHOB/ieH KpaflHMM Bep- 
xHHfl po/iMK 4. a Ha Bany 14 HWKHeft bcaomow 

UieCTepHH XpaMHMM HWXHUft PO/1MK 4. POrtMXM 

4 (m eepxHue, m hmwhmg) cBsaaHHbie npviBOA" 

HUM peMHeM 15. Po/IMKM 4, He CBR33HHU6 C 

sanaMM 13 m 14, Buno/iHemj ynpyroanatrnm- 
HbiMM h/ih noAnpyKMHeHbi b pe3ynbT3Te sero 
ohm oTcnexcMsaioT A£<J>opMauMK> naTpyfixa. 
BoKOBue po/imkm 4 aaxpen/ieHu a kohmhcckom 
onpaaxe 2 c eosMOXHOCTbio BpatueHun. Ohm 
ne noAnpyxMHeHU m ycTaHOB/ieHu coocho k 
4>opMoo6pa3yK>meMy CTepxHK) 3. 

Cnoco6 peMOHTa 33xnKmeTCA b cneAyto- 
meM, 

BHaMa/ie ocymecTBnaiOT noA6op naipyd- 
xa pacneTHoro nepMMeTpa n ynpyroCTM. FlaT- 

PyGOK 1 BUnO/lHflK)T B BMAe TOHKOCTeHHOrO 

xpyroBoro um/ihhaP3 M3 Marepwa/ia o6/i3Aa»o- 
mero cbomctbom ynpyrocTM, npuneM nepw- 
werp" uiinnHApa 6o/ibiue BHyTpeMHero 
nepMMeTpa peMOHTwpyeMoa o6caAHOM ko/ioh- 
hu, a AnwHa - 6oflbiue nnTepaa/ta noBpe^e- 
huh oGcaAHow KonoHKu. B xanecTBe 
M3Tepna/ia n3roTOQneHn« naTpy6xa Mo>xeT 



6«Tb Hcno/ib3oaaHa BbicoKOKasecTBeHHafl 3a- 
Ka/ieHHan da/ib, CTeKTionnacTwx m APyrvse ms- 
Tepwanw. xapaxTepn3y»omMe tcm. mto 
Hanp»)xeHHfl. B03HMxa»oiUMe b hmx noaie no- 
5 Tepw ycTOMMMBOCTM, He npeBuiuaioT npeAenos 
TexyMecTM a3hhwx MaTepna/iOB, T.e. coot- 
BeTCTByiOT ynpyruM Ae<t>opMaunflM 3tmx Maie- 
puajiOB. 

3aTeM npoM3BOA«T nonepeMHyio Ae4>op- 
1 0 Mauwio naTpy6xa no Bcefi A^wne ao noiepvi 

yCTOPlMMBOCTM M <J)HKCaUMK) erO B 3TOM COCTO- 

«hmm. flnn 3Toro naipy6ox 1 noAawT Ha bxoa 
onpaBKM 2 npoT*rnBaK>mero ycTpowcTBa c 
npeABapMTe/ibHO.BKiiWMeHHbiM ABuraTe/ieM 6, 
15 nepeAaiomuM BpameHwe Ha po/mxu 4 c no- 
MombK) MexBHMHecxoro npnaoAa 5. Po/imkm 4 
3axB3TbiBaK>T naTpyOox. m n poth n4B3 k)t ero 
BHyrpb KOHMMecxoH onpaBKM 2 ycipofiCTBa. Ho 
Mepe ABH)iceHHR naTpy6Ka BAO/ib BHyrpeHHeft 
20 noB^pxHOCTM nocTeneHHO yaeiiUMMBaeTCfl pa- 
Ana/ibHas narpy3xa, AeHCTBytoman Ha Hero co 
CTopoHbi onpaBKM M3-3a yMeHbiueHMH ee A^a- 
MOTpa. M3BecTH0, HTOTOHKMe ynpynie o6o/iom- 

KM nOA ABMCTBMeM p3AMa/1bHOM HarpysKM 

25 TepniOTycTOMMMBOCTb, nepexoA" x HOBOMyco- 

CTOflHMK) paBHOBeCMfl C BWnyKilOCTbK). 

o6pameHHOH x ueHTpa/ibHOM ocm um^ihapb. 
flnn o6ecneMeHMfl nepexoAa naTpy6xa b co- 
croflHMe noTepM ycTOfiMMBocTM cnyxMT <J)Op- 
30 M0cK)pa3yK>mMw CTepxeHb 3. KOTopbiM 
xoHueHTpwpyeT paAwa/ibHyio Harpy3Ky Ha naT- 
py6ox. TepHiomMH ycTOMHMBOCTb. fla/ibHen- 
uiafl npoTAJKxa naTpy6xa csn33Ha c 

np0A0/DK3K)lUMMCfl y Be/1 MM6 H MeM paAMa/lbHOM 

35 HarpyaxMM npMBOA^T KyBe/iMqeHMio Bbinyiwio- 
ctm 06 0/1 oh km naTpy6K3. noTepflBiueM ycTOM- 
MMsocTb. e pe3y/ibtaTe Mero pa3Mepw 
naTpy6xa 6yAyT cooTBeTCTBOB3Tb TpsncnopT- 
HUM pa3MepaM Ten, cnycxaeMbtx b cxaaxMHy. 
40 B MOMeHT AOCTvuxeHMfl naTpy6KOM Tpancnop- 
THbix pa3MepoB oh npoTflrMBaeTcn k KOHuy 
onpaBKM 2 m Ha bwxoa6 Ma nee CT«rMBaeTcn 

HeCKOAbKMMM $MKCdTOpdMM 7 (CM. 4)Mr. 4), XO- 

Topue xecTKO coeAvtHnk)T mbxcay co6om ciep- 
45 KHAMM 8. TaxMM o6paaoM ocyiqecTB/iwioT 
onepai;MK>(|>MKCMpoBaHMn naTpy6xa 1 bcocto- 

flHMM nOtepM yCTOMHMBOCTM. 

Iloc/ie 3Toro npoM3BOA«T ycT3Hoaxy naT- 
py6xa b 30He noape)KAeHM$i o5c3ahom kohoh- 
50 hu. 

Ann 9Toro c noMOtAbio AepxaTenn (h a Mep- 
Te*e ne noxaaaH) naTpy6ox, 3a<t>MKCMpoaaH- 

HUM B COCTOPHMM nOTepM yCTOMSMBOCTM. 

cnycxa»OT b CKBaxMHy m ycTdHdBnMBdiOT Ha 
55 ypoBHe ynacTKa noapoKAeHMB o6c3ahom ko- 
noHMbi. CuirMBaiomMe naTpy6ox 1 4>MxcaTopw 
7 chmm3iot, nepeMemafl esepx coeAMHfliomMe 

MX CTep)KHH 8, HTO npMBOAMT X CHWTMK) p3AM" 

anbHOM MarpyaicM. AewCTByiomeM hs naTpy6oic. 
£1oa ABMCTBMeM ycM/iMM b o6onoMKe, notepjiB- 
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mew ycTOMHWBOCTb. naTpy6o* 1 B03epamaeTCH 
b MexoflHoe paBHOBecHoe cocTOwniie. 

B CM/iy TOrO, MTO WCXOAHWft BHeiliHMM ^M" 

aMeTp naTpy6Ka HecKO/ibKO 6o/ibUJe BHyipeH- 
Mero AwaMeTpa o6ca/mo& ko/iohhw. H3Tpy6oic 
n/ioTHO m paBHOMcpHO npwxcMMaeTca ic o6caA- 
hom ko/iohhc nepcKpwB ynaCTOK noope*Ae- 

Gu/m npoBeAeHbi na6opaTopHbie ucnuTa- 
HMfl cnocoSa peMOHTa o6caAHbix ko/iohh hq 
moac/im o6caAHOM ko/iohhw c ue/ibio npo- 
sepKM ero pa6oTOcnoco6HOCTM. Moa^i> 06- 
caAHOft ko/iohhw npeACTaB/tweT co6of* 

TOflCTOCT€HHyK) Tpy6y C BHyTpeHHMM AM3MeT- 

poM 80 mm, napaMeTpoM 251,2 mm m a/whom 

500 MM. 

naTpy6oK BbinonHen M3 cTeic/ion/iacTMKa b 
BMAe TOHKOdGHHoro Kpyrosoro UM/IMHAPa. 

T0/11UMH8 CTeHKM KOTOpOrO 0,3 MM, 3 nCpMMCTp 

251.6 mm. 

B K3M€CTBe npomrMBatomero ycTpowcTBa 
ncno/ib30Banacb KOHMsecKa* onpaBKa co 
BXOAHbIM AwaMeTpoM 100 mm, bsixoahwm - 70 
mm, a/whom 600 mm c oahwm (j>opMoqGpa3yio- 
mwM cTepxneM BAO/ib BHyTpeHHeft noeepxHO- 
ctm onpaBKM. npoTRKKa ocymecTB/iH/iacb 
Aas/ieH^eM Ha Topeu naTpy6Ka. Ha BUxoAe M3 
npOT«rwB3k)mero ycTpoftcTBa naTpy6oic MMe/i 
AnaMeTp 70 mm, npme** 4>opMOo6pa3yK>mna 
depxeHb yxe He Kaca/icfl BbmepHyTOft 060- 
homkm naipy6Ka, m b t3kom nonoxceHiiw naTpy- 
6ok 6wn noc/ieAOB3Te/ibHO ctjihyt AayMfl 
(fwccaTopaMM, coeAMHeHHWMM MexcAy co6ow 

AByMfl CTaVlbHbIMM CT6px<HflMt4. 

3at6M naTpy6oK 6un cnymeH b MOAe/ib 
o6caAHOw ko/iohhw ao ypOBH* 30HW noapexc- 
neHM o6caAHOw ko/iohhw c noMombio Aepxa- 
Te/ifl, nonepeHHbie pa3Mepw xoToporo ne 
npeawwami 70 mm. 3aTeM cTflrMBawuyie (|)mk- 
caTopw CABura/iw k BepxHeMy Topuy.naTpy6Ka 
3a CM8T ycwiiwfl. nepeAaBaeMoro 4epe3 ciepx- 

B MOMeHT chatm* noc/ieAHero <|>MKcaTopa 
cbo6oahwm natpyOox no/iHoctbio bocct3ho- 



bm/i cbok) 4>opMy, npMXOBUIHCb K BHyTpeHHC* 
creHice o6caAHoft xo/iohhw m nepeicpwa 30Hy 
noepexcAeHMfl. 

AHa/iorMMHWM o6pa30M 6wnw npoBeAenw 
5 ncnwTaHMfl b ycjiobmhx no/iHoro aano/iHeHMa 
MOAenn o6caAHOM ko/iohhw boaom. 

/la6opaTopHbie AaHHwe noATBepAH/w pa- 
6oTOcnoco6HOCTb A3HHoro cnoco6a peMOHTa 
o6caAHbix ko/iohh. flaTpy6oK no/iHOCTbio. 6e3 
10 noBpex<AeHMM m cx/iaAOK BOCCTaHoavt/i cbok) 
4>opMy m wiotho 06/ieran BHyipeHHioio ciemy 
o6caAHO« ko/iohhw, M3onnpyj» 30Hy noBpex<- 
AeHMfl. 

Q> o p m y n a m 3 o 6 p e T.e h m * 
15 Cnoco6 peMOHTa o6caAnwx ko/iohh. 
BKyiiosaioiUMM noAGop naTpy6Ka pacneTHoro 
nepuMeTpa, nonepesHyio Ae4K>pMauM»o naT- 
py6Ka no Bcew /yiMHe, cnycic^ro b cKBSxwny m 
ycTanoBKy b 3one noBpexcAeHMa, o t n m m a 10- 
20 m m m c fl TeM, mto, c ue/tbio noB«uieHM« 
34><t)eKTWBH0CTvi peMOHTHbix pa6oT m 66ecne- 
M&Hvtfl pasHOMepHorq npHxcaTMR naTpy6ica no 
BceM ero A^MHe k o6c3ahom MMOHHe npvi oa* 
HOBpeMeHHOM ynpoiueHMM npouecca ycTa- 
25 hobkm naTpydxa 3a cmct MCK/iiOMeHMB 
Aono/iHMre^bHoro bo3aomctbmji Ha Hero, Ma- 
Tepna/j narpy6Ka Bw6npai0T no MOAy/i*6 ynpy- 
rocTM E, npimeM nocneAHwCi onpeAenfltoT M3 

COOTHOLUeHWH 
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35 



40 



E > 



1,4 P 



(h/R) 

rAe P - KOHTaKTHoe AaB/ieHwe narpy6K3 Ha 

CT6HKM 06C3AH0M KO/IOHHU.' 

h - TO^mMHa cTeHKM naTpy6ica; 

R - paAwyc BHyTpeHnew noaepxHOCTM 06- 

C3AH Of! KO/IOHH bl. r - 

a nonepeHHyio Ae<t>opMaumo naipySKa no 
Bceia Awne ocyiuecTB/inm ao noTepn yCTOti- 

MMBOCTW, 33TCM erO 4)HKCMpyiOT S 3TOM COCTO- 

ahmw m t\oa\e cnycKa b 3QHy noBpex<AeHM» 

<()MKCaTOpU CHMM3IOT. * " : 
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CocTaBviTenb CD.MyxaMeTrapwnoe 
PeAaKTop O CieHMHa TexpeA M.MopreHTan Koppeicrop CnaTpyiueea 

3axa3 1426 Tnpax< RoAnMCHoe 

8Hl4Mni4 rocvAapcTBCHHoro KOMWTeTa no M3o6peieHMBM m otkpwth«m npvi TKHT CCCP 
1 13035. MocitBa, X-35, Payu>c»can Ha6., 4/5 



ripoM3BOACTBe»iHO-M3AaT€/ibciciirt kom6mh3t TlaTeHT**. r. YxropoA. y/iXarapwHa, 101 
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Que. 3 Qus.lt 

CocT8BHT6nb O.MyxaweTrapvinoB 
PeAarrop O.Ct6hmm3 TexpeA M.Mopreman KoppeKTop CXIaTpyiueBa 

3a*a3 1426 Tupa* FloAnMCHoe 

BHUMnil TocyAapcTBeHHOro KOM*ueTa no n3o6peTeHwiM m otkputmam npw TKHT CCCP 
1 13035. MocKsa, )K-35. Paywcicap Ha6., 4/5 



npow3BOACTBeMMO-M3AaTeflbCKMft KOM&MHaT "naieHT". r. YxropoA. yfl.rarapwna. 101 



[see English abstract - separate page] 
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(22) June 7, 1990 
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USSR Inventor's Certificate No. 
1254137, cl. E 21 B 29/10, 1982. 
(54) METHOD FOR CASING REPAIR 

(57) Use: repair of sections with localized 
failure and defects in casing walls. 
Essence of invention: a cylindrical sleeve 
of calculated perimeter is selected where 
the perimeter length is greater 



than the inside diameter [sic: last clause 
should be either perimeter... perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices. In this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
1 .4P/(h/R) 1 1/5 , where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 



[Figure 1 spans columns 1 and 2, under header] 

[see Russian original for figure] 
A B 
A B 
Fig. 1 

[vertically along right margin] 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A- A cross section 
in Fig. 1; Fig. 3 shows the B-B cross section in Fig. 1; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 10, 11. Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 14 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 15. 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made from material having the property of 
elasticity, where the perimeter of the cylinder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 



1810482 



4 

high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 



1810482 



5 

sleeve 1 returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair were conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin-walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251 .2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-walled 
circular cylinder with wall thickness 0.3 mm and perimeter 251.6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no greater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 
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its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E > 1.4P/(h/R) 11/5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 
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